C-type natriuretic peptide and its receptor are downregulated in pulmonary epithelium following birth.
C-type natriuretic peptide (CNP) is a member of the natriuretic peptide family and acts through the membrane bound guanylyl cyclase linked natriuretic peptide receptor B (NPR-B) to increase intracellular cGMP. Activation of the CNP/NPR-B pathway in pulmonary epithelium has been linked to the inhibition of amiloride-sensitive sodium absorption and to the stimulation of the cystic fibrosis transmembrane conductance regulator (CFTR). Given the importance of ion movement across the pulmonary epithelium of the fetal and newborn lung, we sought to examine the expression of CNP and NPR-B in pulmonary epithelium of the developing fetal lamb and following the transition to air breathing. Lambs were sacrificed at 100 and 136 days of gestation and at 3 days, and 4 weeks after full term delivery. Lung sections were immunostained for CNP and NPR-B. At 100 days of gestation, staining for CNP and NPR-B was absent within all pulmonary epithelium. At 136 days of gestation, prominent staining for both CNP and NPR-B was seen within alveolar type II cells, non-ciliated cells of the distal airways (Clara cells), and ciliated epithelium of the upper airways. At both 3 days and 4 weeks following birth, staining for CNP and NPR-B was absent in alveolar type II cells, ciliated bronchial epithelium and was markedly reduced in Clara cells. The presence of CNP and NPR-B within the pulmonary epithelium in the nearterm fetal period and its rapid downregulation following birth suggests that CNP may contribute to the maintenance of the fluid-filled lung through the regulation of trans-epithelial ion flux.